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AN INTERNATIONAL NEWSLETIER ENGAGED AS LIAISON FOR THE COMMUNITY OF OCEAN THERMAL ENERGY CONVERSION 
EXPANDED CONFERENCE EDITION 
" FIFTH OCEAN THERMAL ENERGY CONVERSION (OTEC) CONFERENCE 
February 20-22, 1978 Konover Hotel 
Miami Beach, Florida 33140, USA 
Japan Achieves Advanced OTEC Development 
OTEC researchers and planners in the 
United States will finally have the oppor-
tunity to closely examine work having 
taken place and the current state of the art 
in foreign countries as Japanese and other 
type should amount to 644,600 yen (¥) 
per kw of net power output. This means 
that electricity could be delivered from 
the oceans surrounding Japanese islands 
at a cost of ¥ 9.65/kwh. 
(On February 2nd the ¥ had an ex-
change rate of .00414. One year ago it was 
.00347. Based on the rate of .00414, the 
above figures are as follows: ¥ 664,600 
equals $2,751, and ¥ 9.65 equals $.03995. 
Note: The above estimates by Japanese 
researchers have been raised since May 
1977, when they were ¥ 645,000 and 
¥ 9.56 respectively.) 
The OTEC Liaison Ammonia was selected as the working fluid from eleven candidates, including various hydrocarbons, because of its superior thermodynamic characteristics. 
Heat-exchanger design was stressed, since 
it accounted for 48.5% of total construc-
tion costs. Shell-and-tube heat exchangers 
were selected because of their high relia-
researchers come to Miami in February to 
confer with their American colleagues. 
Japan, the country whose technical and 
economic successes continue to stun the 
world, has thoroughly investigated and 
researched OTEC since 1973. In April of 
1974 a committee was formed to investi-
gate the feasibility of ocean thermal-energy 
conversion and was established under the 
title of "Sunshine Project" by the Japan 
Heat Management Association. The project 
was initiated by the Agency of Industrial 
Science and Technology, under the direc-
tion of the Ministry of International Trade 
and Industry (MITI). 
The island nation of Japan has always 
had an intimate relationship with the sea, 
a major factor in its unique place in the 
social, political, and economic world. Now 
ranking third to the US and the USSR in 
economic power, the industriousness of the 
Japanese is widely acknowledged. Their 
successes in OTEC development should 
therefore come as no surprise. 
Dependent largely on the oceans as a 
natural resource (a higher percentage of 
Japanese protein sources comes from the 
sea than is the case with any other indus-
trial country), Japan also imports most of 
its energy needs in the form of oil. With 
petroleum resources rapidly being depleted, 
Japan is looking at both nuclear power 
(see story in this issue) and the surrounding 
oceans as prime alternative energy sources. 
Japan's Shipbuilding Prowess 
Using conventional shipyard construc-
tion technology (at which Japan is expert, 
resulting in its having become the world's 
largest shipbuilder), the cost of a 100 MW 
OTEC plant of the submersible cylindrical 
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(continued on Page 4) 
The photograph above is of the ETL-OTEC-II (Low Temperature Difference Energy 
Conversion Experimental Facility) in the Electrotechnical Laboratory in Tokyo. The 
main components are: evaporator: tube-and-shell type, pool nucleate boiling; condenser: 
tube-and ... shell type, vertical falling film condensation; turbine: single-flow axial; gener-
ator: DC nominal output 750W; working fluid: Freon 114. This facility has been com-
pleted after two years' experiments with ETL-OTEC-I, which was about one-third this 
size. (A diagram of ETL- OTEC - II appears on Page 4.) 
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The DTEG Liaison will provide continued 
liaison [from the French: an instance or 
means of communication between bodies, 
groups, or units) to the community of 
ocean thermal-energy conversion, with 
response to your expressed needs. Your 
comments and criticisms are welcom r 
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EXPANDED CONFERENCE EDITION 
FI'FTH OCEAN THERMAL ENERGY CONVERSION (OTEC) CONFERENCE 
February 20-22, 1978 Konover Hotel 
Miami Beach, Florida 33140, USA 
This issue of The DTEG Liaison is an expanded edition for pre-conference mailing to all 
subscribers as well as distribution gratis to all attendees of the Miami conference. With 
expected attendance of at least 400, making it the largest OTEC conference ever, a total 
of over 93 papers will be presented, as compared to the 61 papers presented at the Fourth 
OTEC Conference held in New Orleans in March 1977. One of the highlights of the 1978 
conference will be the numerous papers being given by foreign OTEC researchers. Also 
receiving increased emphasis are economics and commercialization. A full report on the 
conference will follow in the next issue of The DTEG Liaison. 
Letter From The Publisher 
Two widely divergent views are held by many: one, that nothing changes; the other, 
that the only thing permanent is change. I adhere strongly to the latter, and it is partic-
ularly evident in DTEG's progress during the last 18 months, since I became actively in-
volved. While this is a short span relative to many who have continuously pursued DTEG's 
growth, some for as long as 25 years, it is long enough to see major changes. Principally, 
this period has taken DTEG largely from the research phase to the onset of pilot plants 
operating in the environment for which DTEG is ultimately intended- the open sea. 
The differing views above, however, have led to recent criticisms of the government's 
program, with proponents suggesting, with bitterness, that DTEG will still be in the lab-
oratories many years hence and that foreign nations will beat us to it. But we must walk 
before we run. 
The vast array of research that has taken place to date, while sometimes superfluous, 
has led to effective results- such as reaching the understanding that biofouling is not the 
obstacle once believed. Those who hold that DTEG's development has been stagnating 
must bear in mind that we live, sadly, in an era that is fraught with apathy and laxity. 
Dne DTEG researcher complained to me of constant urgings-almost harassment-by 
top DDE officials to speed the completion of needed work, with no apparent understand-
ing of the daily problems of late hardware deliveries and technicians not showing up. 
To say that DDE is not hurrying the DTEG program is unfair. Dfficials are, unjustly, 
caught between critics dissatisfied with the rate of progress and the realities of getting 
things done these days. 
This is not to say that criticism is unwelcome. To the contrary, John F. Judge's article 
in Government Executive (see excerpts in this issue) will undoubtedly prod the US to 
speed DTEG's progress-especially in Gongress. Japan's advanced DTEG development 
will have a similar effect. Americans seem to love a race. 
But I have been fortunate to have spent a great deal of time in Japan, and feel I have 
a good grasp of the reasons-and traditions-behind that country's great technological 
and financial successes in the last quarter-century (see current articles in Fortune and 
The New York Times). Perhaps it can best be summed up by a literal trans/atlon of a 
word that pervades the Japanese language and their society: iishokenmei - to persist 
with one's whole heart. 
Despite the lack of such intense iishokenmei in America, the United States has a knack 
for coming through crises, especially when spurred by competition. DTEG is growing-
too rapidly for some, not fast enough for others. Let's stop the excessive bickering and 
get to work. 
Gordially 
Richard Arlen Meyer 
Editor and Publisher 
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Letters to the Ed itor 
After thoroughly investigating the present status of OTEC, John F. Judge, Editor of 
Government Executive, devoted four pages of his December publication to the many 
issues involved in where OTEC stands today. Portians of this article are reprinted below 
with the permission of the author. The OTEC Liaison will be happy to supply reprints 
of the complete article upon request. 
Ocean Power: I s the US Afraid of It? 
by John F. Judge, Editor: Government Executive 
Highlights 
Government programs in Ocean Thermal Energy Conversion are reaching the study 
for study's sake limit. 
A powerful energy alternative is going begging because of fractional management 
and fear of pilot-plant commitment. 
As things stand now, the concept is likely to be proven successful and the US will 
be buying the components or entire systems from Japan. 
The US, through the newly formed (and not yet fully organized) Department of En-
ergy, seems bent on aborting a potentially staggering economic asset - and all but giving it 
to Japan. 
The asset is Ocean Thermal Energy Conversion (OTEC) - basically an engineering sys-
tem designed to extract energy from solar-heated ocean water. And it is being researched 
to death by the Energy Research and Development arm of DOE. 
Japan has built a working model and is attacking the engineering problems- there are 
no technical breakthroughs necessary - with a will that is totally lacking in the US energy 
scenario. 
[Editor's note: Judge explains the principles of OTEC, its development and involve-
ment by the Andersons of Solar Sea Power since the early 1960s, and its varied potentials.) 
... ERDA seems unable to argue against the point of full-bore pilot construction with 
anything except minor engineering questions - which are typically part of prototype con-
struction anyway - or by calling for (and funding) more research into marine, thermody-
namic, structural, and operational aspects which have long been solved or avoided in other 
applications-some so common as standard ship operations of seawater-cooled air-con-
ditioning systems. 
In the words of one ERDA official who has been fighting this whole OTEC question 
upstream for several years: "There is no will; there are no effective decision makers at 
ERDA." 
Other Factors 
Each 100 Mw plant directly creates about 4,000 jobs, according to some estimates, 
mainly in construction and manufacturing. Each of these jobs requires two or more ancil-
lary jobs. On this alone, if the US were to build just 20 of these plants a year, 250,000 
jobs would be added to the labor pool. 
OTEC plants are multi phase operations, and should they ever succeed, workers from 
all segments of the economy would be involved. Industries directly impacted -positively 
- include mining and metal processing, shipbuilding, construction and installation, main-
tenance and repair, shipping, power transmission, and public and private utilities. The list 
can go on. 
That is, if OTEC is successful. 
But the DOE may never let the US find out, and all of this potential will be happily 
handled by Japan - including a rather substantial export market. 
Anderson's point is simply that, with all of this acknowledged potential- and there 
are hardly any arguments with respect to the potential, why keep funding studies and 
component research when pilot-plant construction will necessarily focus on any engi-
neering problems? 
If OTEC cannot be realized, then the investment to find out is small compared to the 
continuous dribbling of both money and attention that is going on now. In energy terms 
-such as the cost of imported oil per year - the dollars involved in stepping into the pro-
gram of actual construction can be considered petty cash .. 
It is not merely a matter of money. OTEC might well be a substantial partial solution 
to the fossil-fuel portion of the energy problem. It would be far better to find out its 
limitations sooner, simply because the answers, if negative, would permit early shifting 
of priorities to other potential resources. 
As for Anderson's push to get into pilot-plant status, one of the best technical minds 
in the entire technology says that, in his view, "Anderson is much more right than wrong." 
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SUN DAY-MAY 3RD-TO FOCUS 
NATION'S ATTENTION ON 
SOLAR ENERGY 
Solar Action, a Washington DC - based 
coalition, intends to overcome federal in-
ertia in the solar-energy field by taking the 
message directly to the people with a na-
tionwide Sun Day celebration on May 3rd. 
Organized by many of the same people 
who created the only similar event in re-
cent times-the Earth Day celebration of 
1970 -the event is designed to "lead the 
United States into the Solar Era". 
The Sun Day will be held rain or shine, 
but unt!uestionably good weather nation-
wide would help give the whole affair an 
upbeat atmosphere. Much of the planned 
activity will be in the nature of a celebra-
tion : sunrise festivities on Cadillac Moun-
tain in Maine, where the rising sun first 
strikes the United States; a concert in New 
York City; at least one flotilla of hot-air 
balloons; teach-ins; and solar exhibits. By 
mobilizing a wide band of environmental-
ists, farmers, organized labor, urban poor, 
consumers, and other interest groups (all 
of whom are prominently represented on 
its board of directors), Solar Action hopes 
to educate a national constituency that will 
begin to demand for solar energy the pri-
ority it merits. 
Earth Day 1970 Had Measurable Effect 
Earth Day 1970 had a clear and measur-
able effect in heightening US awareness of 
environmental threats. And the co-ordinator 
of that event, Denis Hayes, now associated 
with the Worldwatch Institute, is a prin-
cipal organizer of Sun Day activities . On 
Earth Day Congress adjourned for the day 
and our elected officials returned to their 
constituencies to do some sloganeering 
about the environment. Instead, many of 
them found their voting records nailed to 
the wall during question-and-answer ses-
sions with audiences that had done their 
homework. When Congress reconvened on 
April 23rd, it had a new respect for the 
grass-roots support for environmental is-
sues, and in the ensuing month several im-
portant pieces of legislation were passed 
with virtually no dissent. 
Sun Day offers a similar opportunity to 
solar--energy enthusiasts, with its success 
or failure dependent on the involvement 
of thousands of communities across the 
country . For details on Sun Day and pro-
grams being planned in your community, 
contact Sun Day, 1028 Connecticut Ave-
nue NW, Washington DC 20036. 
US TAKES HARD LINE 
ON SEABED TREATY 
Ambassador-at-Iarge Elliot L. R ichard-
son recently warned other nations that if a 
worldwide conference on seabed mining 
rights does not produce an agreement to 
the liking of the US, it will "forego" the 
treaty and begin mining the sea on its own. 
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JAPAN ACHIEVES ADVANCED 
OTEC DEVELOPMENT 
(continued from Page 1) 
bility in the power industry, and titanium 
was preferred due to its compatibility with 
both seawater and ammonia. Computa-
tional analysis led to the conclusion that 
an overall heat-transfer coefficient of 3300 
kcal/m2hroC "could certainly be achieved 
with only minor technical improvements". 
For the earlier (1975) base-line design, 
a 100 MW OTEC plant was divided into 
four power modules, with each 25 MW 
module consisting of an axial flow turbine, 
four evaporators, four condensers, and 
two pumps for the working fluid and 
auxiliary equipment. All components were 
contained in a rectangular steel hull about 
204 m long, 110 m wide, 35 m high, and 
400,000 long tons submerged. The cold-
water pipe was of steel 11.2 m in diameter, 
reaching a depth of 500 m, with expecta-
tions of extracting as much as one billion 
kg/hr of cold water from the ocean. 
Assuming the water temperature at the 
ocean surface and at the depth of 500 m 
to be 280 C and 70 C respectively, it was 
estimated that this base-line OTEC plant 
would be capable of delivering electrical 
power of 73,940 kw at the busbar. The 
basic data relating to the cost evaluation 
were first proVided by industrial organiza-
tions, and then the construction cost of a 
100 MW power plant floating on the ocean 
was estimated under the optimization pro-
cess to be ¥ 780,000 per kw of net elec-
trical output, and the unit power cost for 
VACUUM 
PUMP 
the net output at the busbar of 73,940 kw 
was estimated at ¥ 11.75 per kwh . In 1976 
a new design concept for the 100 MW 
power plant was undertaken in the hope of 
improving system performance and reduc-
ing costs.'" Emphasis was placed mainly on 
the enhancement of heat-exchanger per-
formance and hull configuration. 
Plate·type heat exchangers were adopted 
to improve net power output and reduce 
costs. Detailed analyses were made based 
. on experimental data related to heat-trans-
fer surface configurations, and it was de-
termined that overall heat-transfer coeffi-
cients, including the fouling factor due to 
the seawater, could amount to as much as 
5,000 kcal/m 2hrOC for the evaporator and 
4,500 kcal/m 2hroC for the condenser at a 
water-flow velocity of 2 m/s. However 
optimization procedure indicated a moder-
ate flow velocity of water from the trade-
off between the heat-transfer performance 
and pumping-power reduction, which 
would have the effect of making the size 
of the heat exchanger - and hence the 
power plant- smaller than with the earlier 
base-line design . 
Each of the four 25 MW (gross output) 
power modules consists of an axial flow 
turbine, two evaporators, two condensers, 
two pumps for each of the working fluids, 
warm water, and a cold-water intake. Since 
these 24 pumps and the auxiliary equip-
ment are expected to consume a total 
power of 22,800 kw, the four modules 
are able to deliver a net power output at 
the busbar of 77,200 kw when operating 
FROM 
TURBINE r--fl 
WARM WATER LOOP 
WAR~~ WATER 
PUMP 
at full capacity. 
Design improvements in the OTEC 
plant structure have been studied during 
the last three years. The ocean structure 
involves not only the platform which con-
tains the generating cycle components, 
but also the water pipes and the station-
keeping mechanism, whether it be anchor-
ing or dynamic positioning. The OTEC 
committee has carried out an analytical 
evaluation of several candidate platform 
types: the rectangular surface-vessel type, 
the ship type, the disk or circular barge 
type, and the surface and semi-submersible 
cylindrical-core type with a surface-pierc-
ing column supporting the deck. The load 
to the candidates' platform due to oceanic 
environmental characteristics such as cur-
rent, wind, and wave forces was estimated 
for sea conditions ranging from normal 
to the worst expected for representative 
locations near Japan. To confirm these 
analytical data, some preliminary scale-
model tests have been carried out by the 
structure-design group since the fall of 
1977. 
Provided that OTEC plant sites are 
limited to the coast or offshore areas of 
Japanese islands like Iriomote, Okinawa, 
the Osumi Islands, and Toyama Bay, the 
platform will impose extreme require-
ments on its anchoring and mooring sys-
tems because of its large size and the 
severe seas at these locations. Therefore 
a semi-submersible cylindrical type was 
selected to avoid excess stress on the plat-
form that would occur in Japanese waters 
during the stormy season. 
WARM WATER TANK 
HEATER 
'-----; ...s D'ZGENERATOR 
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WORKING FLUID 
CIRCULATING 
PUMP 
WORKING FLUID 
LOOP 
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COLD WATER LOOP 
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ETL-OTEC-II EXPERIMENTAL FACILITY 
CHILLING 
APPARATUS 
COLD WATER 
TANK 
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The submerged cylindrical core con-
taining the major components, such as 
heat exchangers, turbine generators, pumps, 
control equipment, and crew space, was de-
signed to be 70 m in diameter, 65 m in 
height, and about 170,000 tons in weight. 
With respect to the core structure, includ-
ing the cold-water pipe, major considera-
tions are materials, method of deployment, 
and technology of connection with the 
electrical transmission cable. Reinforced 
concrete structure was selected for this 
design because of its long-term durability 
in a marine environment, good compres-
sive strength, and competitive cost. 
The construction cost of the submers-
ible cylindrical type was estimated at about 
¥ 644,600 per kw of net power output. 
This means that OTEC power plants will 
be able to deliver electricity at a cost of 
¥ 9.65 per kwh from the ocean surround-
ing the Japanese islands. 
It is important to OTEC development 
to estimate resource availability and to 
study the environmental impacts of the 
systems. Studies were made with emphasis 
on resource maps of the ocean to provide 
a basis for OTEC site selection. Some pre-
liminary analyses and experimental simu-
lation tests were made, including studies 
of the behavior of cold-water discharges 
and an analysis of the phenomena which 
would be caused by the operation of a 
large number of OTEC plants in a small 
area of the ocean. 
The committee discussed the technical 
and economic feasibility of certain indus-
trial aspects of OTEC, such as uranium ex-
traction from the sea in conjunction with 
an OTEC plant to make maximum use of 
the ocean's resources. Emphasis is cur-
rently focused on investigating the feasi-
HOT ;.JATH, FLOW METER 
HOT WATER CIRCULATION PUhP 
HOT WATER TANK 
SHIRANUI 3: HEAT-EXCHANGER TEST FACILITY 
AT SAGA UNIVERSITY, JAPAN 
I I I I 
Saga University 
The above is the third facility Japanese researchers have constructed to test character-
istics of OTEC heat exchangers. In this plant a shell-and-tube evaporator was used, with 
condensers of both shell-and-tube and shell-and-plate types. The latter were found to 
have superior performance. The working fluid was Freon-114, and an output of one 
kilowatt was attained. A diagram of the facility appears below. 
bility and economic potential of open-sea 
mariculture, using the nutrients in the 
RELIEF VALVE DRAIN SEPARATOR. o. 1 CONDENSER 
deep-water discharges from floating OTEC 
plants. 
COOLING WATER CIRCULATION PUMP 
COOLING WATER TANI( 
COOLING WATER CIRCULATION PUMP 
Saga University 
This bench-scale test facility has a thermal-input capacity of about 70 kw and is designed to generate about 500 w. The range of water 
temperatures used in these Japanese experiments was 26-420C and 5-420C for the warm and cold water loops, respectively. Water 
flow velocity ranged from 0.7 to 2.7 m/s. 
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ALTERNATIVE ENERGY 
CONFERENCE HELD IN MIAMI 
IN DECEMBER 
More than 800 scientists, engineers, 
architects, economists, and policy makers 
from 30 countries attended the Interna-
tional Conference on Alternative Energy 
Systems in Miami December 5th through 
7th. Co-sponsored by DOE and the Uni-
versity of Miami School of Continuing 
Studies, this was the largest conference 
on energy ever held anywhere, with OTEC 
well represented. A full day's sessions, 
chaired by Lockheed's Fred Naef, were 
devoted to ocean thermal-energy con-
version. 
Readers might be interested to know of 
a discussion that took place in answer to 
an attendee's query regarding the environ-
mental effects of future OTEC plants. 
D. Yung, of Argonne, offered that he had 
read an article stating that" ... in the year 
2000, if all the power in the world came 
from OTEC, the surface temperature of 
the oceans would be lowered by 10F." 
Fred Naef added that DOE and the US 
Environmental Protection Agency (EPA), 
as well as several contractors, are looking 
into this problem, and that "the full pro-
visions of the EPA act are applicable to 
OTEC, and OTEC will have to go through 
the full regimen of environmental-impact 
assessment, environmental-impact state-
ment, public hearings, and everything else. 
I can assure you that by the time it gets 
there, that question will have been beaten 
to death." Gordon Dugger of APL offered 
that" ... equally important, if we burn the 
coal as fast as people want us to in the 
future, the carbon-dioxide problem above 
the earth could be a lot worse than the 
lowering of a fraction degree of the ocean 
surface." 
Non-Electric OTEC 
Advantages Cited 
Jay Yaffo of Alfa-Laval, in ensuing 
discussion of the cold-water discharge, 
pointed out that "the commercial value 
of this waste product ... is about 20 times 
the value of the anhydrous ammonia you 
could produce or the electricity you can 
generate" from future OTEC plants. Yaffo 
added that while" ... (OTEC) may not be 
suitable for the continental US, there are 
many places in the world where OTEC 
could make an enormous impact on the 
standard of living of people, both from 
the point of view of the use of the elec-
tricity which would still be there or the 
anhydrous ammonia, which would fertilize 
their lands, and the food products which 
would be derived therefrom. I think that 
may be, in the last analysis, the real reason 
for making the enormous multinational 
effort to develop OTEC." 
REPORT ON OTEC'S 
DEVELOPMENT IN EUROPE 
EUROCEAN (Association Europeenne 
Oceanique), established in 1970, is a non-
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An OTEC panel discussion was held at the December Alternative Energy Conference in 
Miami, with panel members (left to right) Paul A. Curto, Mitre Corporation; J. Michael 
Clinch, Argonne National Laboratory; Gordon L. Dugger, Applied Physics Laboratory of 
Johns Hopkins University; Nicholas P. Biederman, Institute of Gas Technology; Gay Heit 
Lavi, Carnegie-Mellon University; and Frederick E. Naef, Lockheed Corporation, Session 
Chairman. 
profit association which has as its object 
the pooling of talent, resources, and ex-
perience in the marine field with the pur-
pose of promoting in Europe a concen-
tration of efforts to foster the study and 
exploration of the seas, with emphasis on 
their industrial exploitation and their pro-
tection. The active membership currently 
includes 26 large industrial companies 
from nine European countries. 
Energy is one of the major project 
areas of EUROCEAN, which aims at uti-
lizing solar energy indirectly as a continu-
ous renewable energy source. In 1976 
nine member companies decided to pool 
their experience in related technologies 
by forming a group which would conduct 
in-depth studies of OTEC and possibly 
establish an industrial project. The nine 
companies are Alfa-Laval (Sweden), the 
Banque Europeenne de Credit (Belgium), 
Compagnie Francaise des Petroles, Groupe 
TOTAL (France), Compagnie Generale 
d'Electricite, Groupe CGE (France), Hol-
landsche Beton Group (the Netherlands), 
the Johnson Group (Sweden), Micoperi 
(Italy), Pechiney Ugine Kuhlmann (France) 
and Tecnomare (Italy). A tenth company, 
Kockums (Sweden), joined the group in 
1978. 
EUROCEAN's OTEC Group envisages 
six different phases in its operating plan: 
Phase 1: First assessment of OTEC; 
editing of a study report. (This phase has 
already been completed.) 
Phase 2: Preparation of a detailed de-
velopment plan for Phase 3. (This phase 
is in progress and should be completed 
within nine/months.) 
Phase 3: Execution of the develop-
ment plan, including study and testing 
of components and specification work. 
Phase 4: Engineering study of a first 
OTEC plant. 
Phase 5: Construction of a first OTEC 
plant. 
Phase 6: Operation of the first OTEC 
plant. 
First Results of 
EUROCEAN's R&D 
The first report by this EUROCEAN 
OTEC Group claims encouraging results. 
Specific technical studies on systems 
and components have been made by the 
EUROCEAN OTEC Group, and the tech-
nical problems have been defined. 
The economy of an OTEC power plant 
has been preliminarily evaluated, and esti-
mates have been made of OTEC electricity 
cost and its sensitivity to certain param-
eters. 
The utilization of the produced energy 
and the possible industrial processes to be 
integrated with an OTEC plant have been 
surveyed. 
Suitable sites have been geographically 
defined, taking into account the meteo-
oceanographic data as well as markets. 
Cost estimates have been made for a 
100 MW OTEC plant. Comparisons be-
tween the EUROCEAN project and other 
projects for which data are available show 
no great differences in estimated electric-
ity cost when similar calculation methods 
are used. 
Except for national or individual in-
dustrial interest, especially in scientific 
components, the EUROCEAN OTEC 
Group is the first to envisage as a whole 
the exploitation of the ocean's energy 
through OTEC at a European level. 
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FRANCE AND ENGLAND TO BUILD 
CROSS-CHANNEL POWER CABLE 
OTEC researchers concer.ned about the 
feasibility of transmitting power under the 
oceans over long distances will be heartened 
by the news that the governments of Eng-
land and France <have decided to proceed 
with a 2,000-megawatt cross-channel pow-
er cable. The project involves construction 
of four pairs of cables at a cost of about 
$396 million across the 40 miles that sepa-
rates the two countries. 
Encouragement for the project came 
from the recent summit meeting in London 
between British Prime Minister James Calla-
han and French President d'Estaing. The 
I ink will enable the two countries to trans-
fer large amounts of electricity to each 
other. Since the peak loads in Britain and 
France occur at different times, two-way 
power transference will considerably en-
hance the capacity of the two national 
grids. The planned cable will span the 
Channel between the Dungeness in England 
and a point near Boulogne on the French 
coast. Using a much smaller 160-megawatt 
link laid 15 years ago as a model, the new 
cable will be a direct-current link, enabling 
engineers to feed power either way at short 
notice. 
While industry will benefit from the 
greater amount of electricity available at 
peak times in either country (Britain's 
60,000-megawatt grid will join France's 
50,000-megawatt system), the cable's prin-
cipal purpose is to provide an invaluable 
buffer should there be power failures on 
either side of the Channel. The project is 
expected to be operating in the early 1980s. 
JAPAN MAY SPEND $2 BILLION 
FOR US NUCLEAR POWER 
While Japan is giving serious attention 
to OTEC as an alternative energy source, 
Special Trade Representative Robert Strauss 
told the Senate Finance Committee that 
the Japanese are considering purchases of 
nuclear-power-plant equipment that may 
amount to as much as $2 billion . A 50-
member team of Japanese will tour the 
US this spring to explore such purchases. 
JACQUES COUSTEAU'S 
MEDITERRANEAN WARNING 
At a January conference on the sea held 
in Monte Carlo, researcher Jacques--Yves 
Cousteau told the meeting that while the 
Mediterranean Sea is not dead or dying, 
it is sick with pollution. Cousteau had 
completed a five-month cruise in the area 
on his research ship Calypso. 
NEWSBRIEFS 
FIVE-MEGAWATT OTEC 
PILOT PLANT OPTION BEING 
RECONSIDERED BY DOE 
In a late December response to a US 
Senator, Eric H. Willis, the US Depart-
ment of Energy's Acting Program Director 
for Solar, Geothermal, Electric, and Stor-
age Systems, said : "At this stage of the 
OTEC R&D effort we are not yet certain 
that five megawatts is the optimum size 
for OTEC pilot plants; but we expect to 
resolve this matter in the next six months 
for both grazing and stationary applica-
tions." Will is's letter emphasized the shar-
ing of OTEC's plans for both the tropical 
grazing concept and the development of 
OTEC platforms that can deliver electricity 
to shore. (See story in The GTEC Liaison's 
September issue.) Acting Director Willis 
also mentioned the technical problems 
affecting both concepts of heat·-exchanger 
efficiency, biofouling, corrosion, and cold-
water pipe design as having achieved pleas-
ing "progress in these areas during the past 
year". Willis pledged DOE's continued 
"vigorous development of OTEC as a source 
of energy and as a means of developing 
energy-intensive products". 
ENERGY - ENVI RONMENT 
ARBITRATION 
The Interior Department has hired the 
American Arbitration Association to study 
ways of resolving the growing conflicts of 
environmental protection and energy devel-
opment. An $88,000 grant was awarded to 
the group in late December. "I hope we 
can work out additional means of settling 
more energy-versus-environment contro-
versies across the conference table rather 
than across the courtroom," said Interior 
Secretary Cecil Andruss in a statement. 
"Adversary proceedings have an important 
place in our system of government. But 
excessive litigation .. . makes administra-
tion extremely difficult . .. and is time-
consuming and costly." 
LAW OF THE SEA 
EVADES RESOLUTION 
Ambassador Elliot Richardson, repre-
senting the United States at a late January 
Law of the Sea Conference, told a House 
hearing that expectations were sl im for an 
accord from the next session, meeting in 
Geneva in March . However he said im-
provement was seen since the Conference 
recessed last summer, when a draft dis-
pleasing the US was produced. 
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DOE'S ANALYSIS OF OTEC'S 
CURRENT TECHNICAL STATUS 
As a part of the US Department of 
Energy's budget review at a meeting in 
Washington in late January, a review of 
the technical status of OTEC was distrib-
uted to the press and is repeated below: 
'76 '78 
Thermal Resource 0 + 
Heat Exchanger Performance X 0 
Biofouling and Cleaning 0 + 
Corrosion 0 0 
Cold Water Pipe 0 
Electric Cable 0 
(X: Problem 0: Question +: Promising) 
UNIVERSITY OF CALIFORNIA 
ESTABLISHES ENERGY SERVICE 
The University of California has estab-
lished an Energy Extension Service at the 
Davis campus for identifying energy edu-
cation and infotmation, developing and 
co-ordinating statewide Energy Extension 
programs, and estsblishing a clearing house 
for information related to all types of en-
ergy research. The Service will emphasize 
energy technologies that are "environmen-
tally and economically sound". More in-
formation can be obtained from Jan Ham-
rin, University of California Energy Exten' 
sion Service, University of Cal ifornia, Davis 
CA 95616, (916) 752 -0858. 
COAL-FIRED POWER PLANTS 
DEALT NEW BLOW 
The increased use of coal to generate 
electric power may soon be plagued by 
the same sort of cancer spectre that is in-
hibiting the spread of nuclear power. Uni-
versity of California researchers announced 
in January that fly ash emitted by coal-
fired plants contained potential mutagens, 
indicating that the pollutant could be car-
cinogenic. Millions of tons are released an-
nually, and emissions would rise with an 
expected coal-use increase. Until this ma-
jor finding, ash had been thought to be 
inert. 
ENERGY-BILL PREDICTION 
House Speaker Thomas O'Neill said in 
mid-January that he expects Congress to 
end the long stalemate and send an energy 
package to the White House in either Feb-
ruary or early March. 
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A NEW OCEAN RESOURCE: USE AS 
A DETECTOR FOR OUTER SPACE 
University of California (Irvine) scien-
tists have announced their plans for the 
use of the deep ocean as a giant neutrino 
detector, the DUMAND (Deep Underwater 
Muon and Neutrino Detector), to seek 
answers to riddles about outer space that 
have puzzled researchers throughout the 
ages. Dr. Frederick Reines, UCI physics pro-
fessor and chairman of the project's steer-
ing committee, first detected the neutrino 
in 1956, and heads the DUMAND project 
with about 70 scientists and engineers, in-
cluding 15 from foreign countries. 
A major thrust of the project is to cre-
ate a massive detector in deep seawater 
that can "see" and "hear" neutrinos that 
speed to earth from elsewhere in the uni-
verse. Neutrinos are particles without mass 
or electrical charge that almost always pass 
untouched through earth without colliding 
with other particles. The neutrinos them-
selves cannot be observed, but their rare 
interactions with other matter can be seen 
and possibly heard with the detector en-
visioned by the DUMAND group. Because 
of the weakness and infrequency of these 
interactions, a giant detector is needed to 
observe high-energy neutrinos. The detec-
tor would encompass a billion tons of sea-
water, making it a million times larger than 
any previous neutrino detector. 
The DUMAND group proposes to build 
the detector roughly four miles deep at a 
site off the Hawaiian Islands. The ocean 
was chosen as a detector because it pro-
vides a very inexpensive detecting medium. 
Further, the deepest waters are most free 
from biological activity and other unwel-
come backgrounds that would interfere 
with the neutrino measurements. [OTEC 
biofouling researchers please note.] 
Besides the work being done by the UCI 
physicists, research is also being conducted 
at DUMAND headquarters at the Scripps 
Institute of Oceanography at UC San Diego; 
the Ferm i National Accelerator Laboratory 
in Batavia, Illinois; Harvard University; the 
University of Hawaii; the University of Wis-
consin; the University of Chicago; Louisiana 
State University; the Naval Oceans Systems 
Center; and others. Soviet scientists have 
also created a DUMAND subcommittee 
within the Soviet Academy of Science. 
The project has not yet received funding. 
Applications to federal agencies are in pro-
cess requesting $1.4 million for a two-year 
design study that would precede construc-
tion of the detector. The estimated cost of 
the entire project is about $35 million over 
a period of seven or eight years. 
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(continued from Page 3) 
The Arguments 
[Acco~ding to opponents of OTEC development] the US cannot-or should not-
build OTEC plants at sea because of the following: 
Thermal efficiency is too low. 
As compared to what? Conventional power plants have a fuel cost. OT~C has no fuel 
cost at all- ever. In steam power plants, efficiency is maximized by creating the largest 
possible temperature difference between the boiler and the condenser. OTEC uses the 
temperature difference between surface water (about 100 feet deep) and deep water 
(about 3,000 to 4,000 feet deep), and this is a very small difference in temperature. 
But the land-based plant must generate the heat input, whereas in the OTEC system 
this is freely supplied by the sun and stored by the ocean. Thus no fuel or heat costs. 
Anderson agrees that OTEC is horribly inefficient-about 3 to 6%. For each 100 .watts 
of power produced, 3,200 must be rejected . (A fossil-fuel plant operates at as ~Igh as 
40% efficiency - of the heat put in, 40% comes out in power and 60% must be reJecte~. 
As Anderson points out: "The word 'must' is emphasized because it is a thermodynamic 
necessity that this heat be lost.") 
So the 100-3200 picture looks awful until it is remembered that the "cold" source or 
heat sink is virtually inexhaustible. The sun provides the other end, and this is also an 
"inexhaustible" . 
Turbines cannot run and generate power with such low temperature differences. 
In his demonstration model Anderson has operated and generated electricity with a 
turbine running on fluid temp~rature differences as low as three degrees Fahrenheit be-
tween boiler and cooler. 
OTEC is a limited resource. 
Ideal locations are along the Gulf Coast and in the Gulf Stream out from Florida, since 
the temperature difference is greatest in tropical waters. Yet, in terms of sites, this ex-
ceeds that possible on the entire land mass of the US for conventional power plants. One 
authority has pointed out that OTECs could handle the entire Gulf Coast needs of the 
US, and, since the power would be so cheaply generated, it could be transmitted over 
most of the US at a lower cost than locally-generated electricity. 
Marine fouling would be a major problem_ 
There are more than 100,000 ships at sea, and all have heat exchangers operating in 
the seawater environment. There is more than 100 years' experience in operating in this 
environment, and such fouling factors have been included in all OTEC designs, including 
Anderson's. 
(There is a possibility of building OTEC systems using what are known as the Beck-
Zener cycles, which require no heat exchangers and thus totally obviate the question of 
fouling.) 
The list can go on and on. The large cold-water pipe, reaching thousands of feet down 
into the cold-water layers, is no small engineering task; but nothing in the designs de~el­
oped to date renders it as anything more than a large engineering task - and one which 
pretty much has to be done to demonstrate that it can be done at all, which is an argu-
ment for building a plant in the first place. 
In any event, this and other components are really in the trade-off re~ions whe.re 
compromises have to be made based on the overall intent of the first plant, Its costs, Its 
location, and more. . 
Power transmissions from such plants pose no great technical problem over cable dis-
tances as great as 200 miles. Yet if the production of energy-intensive chemi~als be?o~es 
the prime reason for an OTEC, then distance from shore is not of concern, since shipping 
costs are negligible_ Within a ten-degree latitude extending both north and south of the 
equator, a 30-million-square-mile band exists to set up industrial complexes at sea using 
the power from OTEC plants. 
And, the raising of cold water to the sunlit surface levels introduces large. ~~ounts of 
nutrients capable of sustaining plant and animal life-which means OTEC facilities would 
spawn major increases in fish life. 
Taking all of the by-products into account, it is easily possible for a single 100 Mw 
plant to generate as much as $100 million in revenue annually-which, says Anderson, 
"makes the cost of a sea thermal plant low at almost any conceivable price"_ 
So What? 
The obvious question is: With all it has going for it, how come OTEC is not roaring 
along with a full head of steam? 
ERDA-and now, by inference, DOE-is operating a highly fragmented OTEC pro-
gram. The effort is so far from being intelligently integrated in a technical sense that no 
one individual can come to grips with it. 
Beyond the technical (and engineering) considerations, the idea of integration still is 
lacking. It is actually negative. "I feel like I'm fighting a pillow," says Anderson of ERDA. 
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The sequential path being followed by ERDA guarantees that any large-scale project 
such as a functioning pilot plant can forever be kept in the future. Integrated manage-
ment processes have worked well for the Government in the recent past - almost any 
space project is handled this way. Financial, institutional, and legal problems beg solu-
tion, yet they are not even being thought about. " 
Actually any coastal state or large US corporation is fully capable of launching and 
operating an OTEC facility-but not in the face of the political and administrative uncer· 
tainties that characterize all national energy questions. 
Power companies are well aware of OTEC's potential. But, as Anderson has come to 
realize, it is to them a political/financial question. OTEC does not fit into the power com-
panies' traditional fixation with "expanding rate bases". It's a question of ownership. 
Anderson has ample indications that individuals within power companies are highly 
enthusiastic over OTEC. The same is true with large oil corporations. But with the oil 
firms the problem is more easily defined. They are already under heavy attack for their 
substantial involvements in energy resources other than oil, and OTEC might be too big 
a risk in these circumstances. OTEC is certainly not a technical or a pure financial prob-
lem for any huge oil complex. 
At this point, Anderson thinks that the chemical potential of OTEC may become the 
driving force before pure power generation. 
Institutionalizing OTEC 
This must be done by Congress. Only Congress can determine who will have jurisdic-
tion over the power plant, its licensing, and its classification. 
Should it be licensed by the Environmental Protection Agency, the Coast Guard, or 
state Public Utility Commissions? 
Should it be classified as a maritime vessel bound by laws of the sea, or as a station· 
ary complex subject to mainland laws for commerce and industry? 
Who taxes an OTEC facility-the Federal Government or the states? Should Louisi-
ana tax plants placed off its coast and Florida tax installations off its coast? 
How are prices to be set? Who will set them? 
Congress can define most of these now-before any pilot-plant effort-and thus clean 
up what could easily block commercial involvement. 
Legal Unknowns 
There is even work for lawyers. Legal questions that must have attention as part of 
an integrated OTEC effort include such things as: 
The right-of-way for onshore pipelines and offshore cables and the right to locate 
in the line of ocean traffic. 
The extent of territorial sovereignty. (This has been settled for fishing rights and 
port-of-entry regulations, but not for OTEC.) 
Piracy. (Is an OTEC plant a moving ship?) 
The status of unmoored OTEC plants "grazing" from one location to another. 
The OTEC involvement as a part of the Law of the Sea controversy. 
So it is far more than just an engineering squabble among academic thermodynamicists 
and isolated government research managers. Obviously, not a single one of the institu-
tional and legal aspects are with in the purview of ERDA - and most are well outside of 
the whole Department of Energy. 
The non-engineering questions are precisely why there has not been any overt push 
by the private sector or the elements of government outside the ERDA conclave. 
The risks involved in funding a major OTEC project are more managerial than tech-
nical, and the subject clearly needs far more public airing than the past and current Fed-
eral energy structures have been capable of doing. 
If OTEC is successful there are the indirect benefits. Each OTEC plant would result in 
substantial savings of oil now used for electric utilities - and the savings grow if the manu-
facture of energy- intensive products becomes part of the system. 
If successful, the US could become an exporter of OTEC technology, components, or 
even complete systems-with substantial economic impact. And this would reduce im-
ports of foreign oil. 
OTEC could permit the US to reduce its reliance on nuclear energy as a first-priority 
alternative to fossil fuel. 
And, of all the solar-energy systems envisioned, OTEC is the only one capable of oper-
ation night and day all year round. OTEC may be a regional operation, but it has none of 
the time restrictions that limit solar technologies. 
And it is not wit~out immediate users. Puerto Rico would just as soon start yesterday, 
but cannot get funding from the Federal Government. 
In this case, the island is ideal in that an OTEC plant can be built on the shore with 
the cold-water collector extending down into very close-in deep water. 
How long before the" How much does it cost?" question turns into" Can we afford 
not to try?" depends on leadership. OTEC, to find out, simply doesn't cost that much . 
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REPRESENTATIVE FREY OBJECTS 
TO NEW SOLAR-ENERGY BUDGET 
Representative Louis Frey Jr., Repub-
lican from Florida's 9th District, made the 
following remarks in The Congressional 
Record of Thursday, January 26th: 
SOLAR ENERGY CUTS MORE THAN 
DOLLAR INCREASES A T DOE 
Mr. Frey: "Mr. Speaker, who among us 
can forget the first steps man took on the 
moon? Apollo " astronaut Neil Armstrong, 
upon stepping onto the surface of the 
moon, declared: "One small step for man; 
one giant leap for mankind." Secretary 
Schlesinger presented the Science and 
Technology Committee with the Depart-
ment of Energy budget for Fiscal Year 
1979 yesterday. The budget can be char-
acterized as one giant step backward in 
energy research and development. Total 
funding for our solar-energy program has 
been cut by 17 million dollars. The funds 
are split between two of ten 'missions~ 
Energy supply: Research and technology 
development, it's true, has been increased 
by 6 billion dollars- but only after the 
construction budget was slashed by $13 
million and an extra $19 million given over 
to operational expenses. Energy supply: 
The production demonstration and distri-
bution was cut by $23 million after a $30 
million increase in funding for solarizing 
federal buildings and a $2 million increase 
in the solar commercialization program. 
The bottom line is that we have lost $4 
million in the solar thermal program, an-
other $1 million in the photo voltaic pro-
gram, $3 million in the ocean thermal pro-
gram, and, as I mentioned before, $30 mil-
lion in the heating and cooling demonstra-
tion program. Those few areas where fund-
ing was increased received the smallest in-
creases in the history of our commitment 
to solar power. The fourth largest budget 
increase, after rationing weatherization and 
atomic-energy defense activities in the 
DOE budget, is in policy and management. 
Dr. Schlesinger has requested $505 million 
to run his 8,386-person department-an 
increase of $117 million. A footnote in 
the DOE Fiscal Year 1979 Congressional 
budget request explains that approximately 
$16 million will be needed to implement 
the October 1977 pay raise at the Depart-
ment. In summary, Secretary Schlesinger 
presented the American people with a bud-
get that calls for cutbacks in our solar-
energy programs of $1 million more than 
the increase in salary he needs for his de-
partment. I doubt that my colleagues on 
the science and technology committee will 
allow this budget to stand. I know I will do 
everything possible to garner a workable, 
alternative-source energy program directed 
toward our long- and short-term energy 
needs. " 
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DOE'S SCHLESINGER URGES 
COMMERCIALIZATION OF NEW 
ENERGY TECHNOLOGIES 
Secretary James R. Schlesinger of the 
Department of Energy recently presented 
the proposed budget before the Committee 
on Science and Technology of the House 
of Representatives in Washington. In his 
statement of January 25th he said: "Tech· 
nologies must be developed to tap the in-
exhaustible resources of the sun, oceans, 
and waste products. The development of 
renewable and inexhaustible sources of en-
ergy will be necessary if the world econ-
omy is ultimately to survive in the face of 
dwindling fossil-fuel resources." 
He added: "In developing new tech-
nologies, the traditional concept of R&D 
is not sufficient. The purpose of energy 
research and development now must be 
aimed squarely at commercializing tech-
nologies at the earliest possible point. 
We must establish a set of priorities and 
likely energy-supply payoffs from each 
technology that is being pursued, and move 
these technologies from the laboratory to 
the marketplace at the earliest point which 
is prudent." 
DOE'S MOVE TO NEW QUARTERS 
FAR BEHIND SCHEDULE 
Though it was way back in June that 
President Carter designated the Forrestal 
Building in Washington as the new home 
for the Department of Energy, with orders 
for it to be vacated by October 1 st of last 
year, almost all of the 5,000 US Army and 
other Defense Department employees were 
still there in mid-January. Even Energy 
Secretary Schlesinger can't move in until 
this month, and it is estimated that it will 
be April of 1980 before DOE's headquar-
ters staff of 5,000 will all be in - 211, years 
after Carter's target date. The projected 
cost of the move is $17 million - and, of 
course, it's rising every day. 
Physical- Fitness Devotees Joyful 
There are pockets, however, of empty 
offices everywhere, and many are being 
used during lunch hours for government 
employees to obtain various forms of in-
door exercise. One 45-year-old Army clerk 
was recently seen busily stretching away on 
elastic cords of a portable exerciser in his 
undershirt. With energy a top priority these 
days, Congress approved $17 million for 
the move, but only about $400,000 of that 
will be used for moving. Most of the rest 
will go for remodeling the Forrestal com-
plex or other facilities to be used by dis-
placed personnel. 
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NEWSBRIEFS 
NEVY US BUDGET BOOSTS 
R&D 13% - SOLAR UP 
$7.9 MILLION 
Research and development will receive 
increased allocations in Fiscal Year 1979 
if the President's proposed budget is ap-
proved by Congress. The spending by 29 
separate agencies would total $28.4 billion 
in the fiscal year starting October 1 st, up 
from $26.2 billion in the current fiscal 
year. While the bulk would go toward de-
fense hardware, the Carter administration 
wants to focus attention on what it con-
siders a significant policy change. As Office 
of Science and Technology Policy Director 
Frank Press puts it: "There's a tilt toward 
basic research in this budget." While the 
Department of Energy's solar program is up 
by $7.9 million, the administration budget 
request for OTEC this year was $33.2 mil -
I ion - $2.8 million less than last year. 
However OTEC (along with other solar 
technologies) will probably receive more 
money next fiscal year than it did last. 
Actually, a pattern is emerging in which 
DOE is a year behind in its requests. Last 
year its request for OTEC was $26 million, 
but Congress voted it another $10 million. 
The justification for flattening out the 
solar budgets appears to be based on two 
beliefs. The first is that commercialization 
is so close that other mechanisms, such as 
tax incentives, are appropriate. The other 
is that most basic research has been done. 
But DOE doesn't quite say either of these 
things when OTEC is discussed. Eric i I. 
Willis, Acting Deputy Assistant Secretary 
for Energy Technology, DOE, told the 
Subcommittee on Advance Energy Tech-
nologies January 26th that OTEC was 
"the most distant from commercializa-
tion" . He also said that "Enough informa-
tion is now available to accurately assess 
the technical viability and potential contri-
bution of this technology." 
According to Democratic Representa-
tive Mike McCormack of Washington, an 
influential voice in energy policy on Cap-
itol Hill, "The general mood of Congress 
has been and is that there's such a tremen-
dous benefit to be derived from energy 
R&D that we shouldn't short these pro-
grams." 
OTEC funding has grown rapidly since 
it began some five years ago: In 1974 it 
was $700,000; in 1975, $3 million; in 1976 
$8.5 million; in 1977, $14 million; and in 
1978, $36 million. 
[Editor's note: See the comments on 
the budget by Representative Frey in this 
issue.] 
DOE ISSUES REPORT ON PhDs 
IN ENERGY WORK 
Nearly 21,000 doctoral scientists and 
engineers in the United States were in-
volved in energy- related activities in 1975, 
according to a report recently filed by the 
Department of Energy. The report notes 
that the Middle Atlantic region had the 
highest number (4,000), while California 
alone had 3,000 such persons . 
Since the Department of Energy's seal 
is generally reproduced on a sma ll scale, 
the central portion is reproduced above 
on a larger scale, at the suggestion of a 
reader of The DTEC Liaison. 
The OTEC Liaison Chicago 60622 January 1978 
• 
US GOVERNMENT 
PROCUREMENT INVITATIONS 
AND CONTRACT AWARDS 
Listed below are procurement invita-
tions and contract awards related to OTEC 
in particular and ocean resources in general, 
culled from the Commerce Business Daily. 
This is not to be construed, however, as a 
complete list. 
Jan 10: Time Series Indices of Pressure-
Derived Marine Wind Parameters for the 
Northern Hemisphere: Negotiations are cur· 
rently being conducted on a sole-source 
basis with Meteorology International Inc., 
205 Montecito Ave., Monterey CA 93940. 
NOAA, Northwest Administrative Service 
Office, 1700 Westlake Ave. N, Seattle WA 
98109. 
Jan 10: Conceptual Design of Thermal-
Energy Storage Systems for Near-Term 
Electric Utility Applications (624486): 
Contract DEN 3-12, 5 Dec 77, $349,014, 
to General Electric Co., Schenectady NY. 
Jan 17: Fabrication and Testing of Bi-
otal Ocean Monitors: Negotiation of a con-
tract (WA 78-B084) with Tereco Corp., 
PO Box 2848, College Station TX 77840. 
Jan 17: Research on Acoustic Proper-
ties and Geological Structure of the Ocean 
Floor: Unsolicited proposal. Negotiations 
are to be conducted with Sperry Rand 
Corp., Great Neck NY 11020. 
Jan 17: Additional Studies of the Na-
ture and Origin of World Ocean Physiog-
raphy: Contract N00014-76-C-0197, 16 
Dec 77 (no RFP), $50,000, to the Trustees 
of Columbia University in the City of New 
York, New York NY 10027. 
Jan 17: Additional Research on A tlan-
tic Oceanography: Contract N00014- 76-
C-0197, 12 Dec 77 (no RFP), $1,711,000, 
to Woods Hole Oceanographic Institution, 
Woods Hole MA 02543 . 
Jan 17: Acoustic Structure of Deep-
Ocean Sediment: Contract N00014-76-
C-0117, 20 Dec 77 (no RFPl. $120,000, 
to the University of Texas at Austin, Ap-
plied Research Laboratory, PO Box 8029, 
10000 FM Road, Austin TX 78712. 
Jan 18: Conceptual and Preliminary 
Design for the Ocean Thermal-Energy Con-
version Power System Development Project 
of the DOE Program to Develop a 100 MWe 
Demonstration Plant: Contract E G - 77 -
C-03-1569 (EG-77-R-03-14001. for an 
estimated $2,717,252, to the Westinghouse 
Electric Corp., PO Box 9175, Philadelphia 
PA. 
Jan 18: Mist- Flow Ocean Thermal-
Energy Process: Contract EG-77-C-03-
1684, $74,340, to R&D Associates, Marina 
Del Rey CA. Department of Energy, 1333 
Broadway, Oakland CA 94612. 
Jan 20: Research on Caribbean Sea Geo-
physics: Contract N00014-77-C-0074, 
23 Dec 77 (no RFP), $448,000, to Univer-
sity of Hawaii, Honolulu HI 96822. 
Jan 23: Ocean Monitoring and Control 
Study: Negotiations with Tetra Tech Inc., 
1911 Fort Myer Drive, Suite 601, Arling-
ton V A 22209. Headquarters, US Army 
Missile R&D Command, Redstone Arsenal 
AL 35809. 
Jan 26: Ocean Observation Satellite, 
Desfgnated SEASAT - A, will be launched 
during the second quarter of 1978 by the 
NASA. The SEASAT - A mission is the 
first major step in developing and demon-
strating a global ocean -dynamics monitor-
ing system using relevant microwave space-
measuring techniques. A modest number of 
scientific investigations using SEASAT - A 
data will be funded, subject to budgetary 
limitations, by NOAA!NASA. This notice 
is a repeat of the notice issued in the July 
18th, 1977 CBD. Firms that have sent in 
letters of interest in response to the July 
18th notice are already on the source list 
and should not respond to this notice. 
Planned issue date 30 Jan 78. Planned 
closing date 17 Mar 78. RFP 78-4102 PR o 
See Notes 24 and 80. US Department of 
Commerce, Procurement - Research Divi· 
sion, Washington DC 20230. 
Jan 26 : Definition of Ocean Thermal 
Resource for OTEC: Contract ET -78-C-
10-2898 (sole source), $98,243, to Ocean 
Data Systems Inc., Rockville MD 20852. 
Department of Energy, Office of Procure-
ment Information, Washington DC 20545. 
Jan 30: Microwave Remote Sensing 
Analyses and Research : Negotiations with 
Research Triangle I nstitute, Research Tri-
angle Park NC. Unsolicited proposal. P/R 
1-11-1540.0548. NASA, Attn : Industry 
Assistance Office, M/S 144 Langley Re· 
search Center, Hampton VA 23665, (804) 
827-3925. 
Jan 30: Ocean Engineering Services: 
Option Year N60921-77-D-0017, 20 Dec 
77, $4,000,000, to Tracor Marine Inc., PO 
Box 13114, Port Everglades FL 33316. 
Contracting Office, Naval Service Weapons 
Center, White Oak Laboratory, Silver Spring 
MD 20910. 
Jan 30: Review and Analysis of NOAA's 
Fleet Maintenance and Improvement Pro-
gram: Contract 78-4053, for $63,717, to 
Cooper and Co., Stamford CT 06905. 
Jan 31 : Bathythermographic Surveys 
Near Naval Facilities at Point Mugu CA 
and Pearl Harbor HI: To collect data for 
naturally cold seawater air-conditioning 
systems, the contractor shall perform sur-
veys of the seawater temperatures in the 
ocean off Laguna Point CA and off the 
entrance of Pearl Harbor H I. The surveys 
at each site shall be performed in two 
phases: (1) assemble all the existing sea-
water temperature data for the sites, and 
(2) make seawater temperature measure-
ments at these sites. These measurements 
must be of seawater temperature profiles 
from the surface to the seafloor at dis-
tances from shore not to exceed four nau-
tical miles. Measurements shall be made 
during the period of year when the ocean-
bottom water is expected to be warmest. 
A report shall describe procedures and 
equipment used in the surveys and shall 
include a chart showing locations of bathy· 
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thermograph deployments at each site, and 
a plot of the estimated maximum annual 
seawater temperature. Selection evaluation 
criteria shall consist of : (1) experience in 
ocean surveying (survey planning, use of 
bathythermographs, reporting of survey reo 
suits), (2) staff of oceanographers and tech· 
nicians with specialized experience in sea-
water temperature measurements and pro-
cessing temperature data that would be 
assigned to this work, (3) facilities for 
oceanographic cruises at sea, offshore po· 
sitioning in the ocean, and oceangoing ves-
sels stationed on the West Coast of the US 
or Hawaii, and (4) capability of accomplish· 
ing this work within the required time 
limits. Interested firms submitting a com-
pleted SF 254/255 within 15 calendar days 
after publication of this announcement will 
be considered for selection. Firms having 
a current SF 254 on file with this office 
must submit a completed SF 255. This is 
not a request for proposal. No other gen-
eral notification will be made . Direct all 
inquiries to Forde (805) 982-5506 . Refer· 
ence 78-0018. Civil Engineering Labora-
tory, Naval Construction Battalion Center, 
Port Hueneme CA 93043, Attn: Code L23. 
Jan 31: Support of the Navy Energy 
R&D Program: Contract N00014-77-C-
0350, 19 Jan 78 (no RFP), $97,091, to 
Tetra Tech Inc., 630 N. Rosemead Blvd., 
Pasadena CA 91107. 
Jan 31: Technical Support to the Navy 
Energy Office: Contract N00014-78-C-
0097, 19 Jan 78 (no RFP), $93,183, to 
Tetra Tech Inc., 630 N. Rosemead Blvd., 
Pasadena CA 91107. 
Jan 31: Additional Research on Gulf 
Oceanography: Contract N00014-75-C-
0537, 16 Jan 78 (no R FP), $626,074, to 
Texas A&M Research Foundation, College 
Station TX 77843 . 
NOAA SCIENTISTS DEVELOP 
CURRENT-SENSING RADAR 
A new current-sensing radar which will 
monitor surface currents up to 50 miles 
away and make practical the production of 
current-movement maps covering some 750 
square miles every half hour has been devel· 
oped by scientists of the National Oceanic 
and Atmospheric Administration's Wave 
Propagation Laboratory in Boulder CO. 
The remote-sensing program is headed by 
Donald Barrick, who says the technique is 
accurate to within half a knot of current 
velocity . The system includes two high-
frequency pulsed radars, each controlled 
by a mini computer . The antenna frames 
are placed on the beach near the waterline, 
where wet sand grounds them and helps 
push the signals beyond the horizon. Bar· 
rick reports that "We can gather at least 
a thousand times more data within a given 
twelve-hour period than any alternative 
technique." This new technology will ulti· 
mately prove useful in keeping track of 
high-temperature surface currents for both 
stationary and grazing OTEC plants. 
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• 
INTERNATIONAL 
CALENDAR 
listed below are conferences and sym-
posiums pertinent to the OTEC commun-
ity, ocean energy, and oceanographic tech-
nology _ Major meetings recently completed 
are still listed for the benefit of any readers 
who wish to contact conference organizers 
for reports of proceedings. 
Jan 14-19: Congress of the Internation-
al Solar Energy Society, Vigyan Bhawan, 
New Delhi, India. Info: Program and Inter-
national Activities Committee of ISES, 
Atlas Corp., 2060 Walsh Ave., Santa Clara 
CA 95050, Attn: Mr. F. de Winter, (408) 
246-9664, or Dr. J. Gururaja, General Sec-
retary, ISES Congress Secretariat, Depart-
ment of Science and Technology, Bhawan, 
New Delhi 11029, India. Cable: Scienctech, 
Delhi, India, Phone 678417. 
• Feb 20-22: 5th Ocean Thermal Energy 
Conversion Conference, Miami Beach FL. 
Info: T . Nejat Veziroglu, Director, Clean 
Energy Research Institute, Univ. of Miami, 
PO Box 248294, Coral Gables F L 33124 . 
Feb 21-26: Solar Con San Diego: The 
Town and Country Hotel, San Diego CA. 
Info: Solar Con, PO Box 14875, San Fran-
cisco CA 94114, (415) 648-2159, Robert 
Warner. 
Feb 27: Solar Energy for Industry : A 
Technical Meeting of the United Kingdom's 
Section of the Institute for Solar Energy 
Society, Royal Institute, 21 Albemarle St., 
London W1X 4BS, England . 
Feb 27-Mar 1: 5th Energy Technology 
Conference and Exposition, Sheraton Park 
Hotel, Washington DC. Info: Energy Tech-
nology Conference Inc., 4733 Bethesda 
Ave. NW, Washington DC 20014, (301) 
656-1090. 
* Mar 5-10: Oceanology International '78, 
Brighton, UK. Info: Conference Secretary, 
01 78, BPS Exhibitions Limited, 4 Seaford 
Court, 220-222 Great Portland St., London 
W1N 5HH, England. 
Mar 7-8: The Working Diver 1978, Bat-
telle Columbus Laboratories, Columbus OH. 
Info : c/o Betty Alkire, Battelle-Columbus, 
505 King Ave., Columbus OH 43201, (614) 
424-7648. 
Mar 10-12: Solar Outlook '78 - The 
National Conference on Solar Energy: 
Shoreham Hotel, Washington DC. Spon-
sored by the National Conference on Solar 
Energy. Info: Jim Gray or Kevin Bellows, 
Brown/Gray Ltd., Public Relations and 
Communications, 1721 DeSales St. NW, 
Washington DC 20036, (202) 659-2870 
or (404) 659-0919. 
Mar 26-30: First World Conference on 
Resource Depletions, Energy Alternatives, 
and the Quality of life in the Year 2000 : 
Riyadh, Saudi Arabia. Info: Congress Or-
ganizer, Department of Geography and 
Environmental Studies, Northeastern Illi-
nois University, Bryn Mawr and St. Louis 
Aves., Chicago I L 60625. 
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Apr 8-12: Second International Alter-
nate Energy Conference and Exhibit, Palm 
Springs CA . Sponsored by the Solar En-
ergy qevelopment Institute, Palm Springs, 
and the University of California, Riverside. 
Info: I nternational Alternate Energy Con-
ference, Univ. of California Extension, Riv-
erside CA 92521, (714) 787-4105. 
Apr 16-18: Energy '78, Tulsa OK. Con-
cerns maximizing energy use, investigating 
and apply ing new techniques, processes, 
and sources. Info: Institute of Electrical 
and Electronics Engineers, 345 E. 47th 
St., New York NY 10017. 
Apr 16-23: National Oceans Week '78: 
Washington DC. Sponsored by the Amer-
ican Oceanic Organization with the co-
operation of the Waterfront Washington 
Association. Info: American Oceanic Or-
ganization, 1815 N. Fort Myer Drive, Ar-
lington VA 22209, (703) 527-0888. 
Apr 24-27: Middle East Solar Tech-
nology Exhibit and Conference, Hilton 
Hotel, Bahrain. 
May 3: Sun Day, on the order of the 
1970 Earth Day: Washington DC (?) Info: 
Solar Action, 1028 Connecticut Ave. NW, 
Room 1100, Washington DC 20036. 
May 3-6: 3rd General Assembly of the 
Engineering Commission on Oceanic Re-
sources: National Academy of Sciences, 
Washington DC. Info: B. W. Carroll, Ma-
rine Board, NAS, 2101 Constitution Ave. 
NW, Washington DC 20418, (202) 389-
6602. 
May 8-11: 1978 Offshore Technology 
Conference (OTC), Astrohall, Houston TX. 
Info : Offshore Technology Conference, 
6200 N. Central Expressway . Dallas TX 
75206. 
May 11-14: American Energy Expo: 
New York Coliseum. Info: Ralph J. lanuzzi, 
American Energy Expo, 78 East 56th St., 
New York NY 10022. 
May 15 -18: I nternational Resources 
Management Conference: Lakeside Hotel, 
Canberra, Australia. Co-sponsored by the 
Australian Institute of Mining and Metal-
lurgy and the American Institute of Mining, 
Metallurgical, and Petroleum Engineers . 
Info: Konrad J. A. Kundig, AIME, 345 
East 47th St., New York NY 10017, (212) 
644-7652. 
Jun 18-24: International Symposium-
Workshop on Solar Energy, Cairo, Egypt. 
Info : T . Nejat Veziroglu, Director, Clean 
Energy Research Institute, University of 
Miami, PO Box 248294, Coral Gables FL 
33124. 
Jul 30-Aug 4: Circum-Pacific Energy 
and Mineral Resources Conference: Hono-
ulu H I. Sponsored by the American Asso-
ciation of Petroleum Geologists, the Com-
mission for Co-ordination of Joint Pros-
pecting for Mineral Resources in Asian 
Offshore Waters, the Pacific Science Asso-
ciation, the American Mining Congress, 
and the University of Hawaii. Info: 1978 
Circum- Pacific Conference, c/o AAPG, 
PO Box 979, Tulsa OK 74101 . 
Aug 14-17: Energy from Biomass and 
Wastes: Washington DC. Info: Ms. Kathy 
Fisher, I nstitute of Gas Technology, 3424 
S. State St., Chicago I L 60616. 
Aug 21-24: 2nd World Hydrogen En-
ergy Conference, Zurich, Switzerland. Info : 
Walter Seifritz, Chairman, 2nd World Hy-
drogen Energy Conference, Swiss Federal 
Institute for Reactor Research, CH-5303 
Wurenlingen, Switzerland . 
* The Fourth International Offshore 
Exhibition and Conference, to be held 
in Brighton', England March 5th through 
10th, is a major international conference 
dealing with many subjects of interest to 
OTEC planners. More than 30,000 visitors 
from 144 countries are expected to attend, 
and more than 400 organizations will be 
taking part. Water-borne displays, includ-
ing visits by operational ships from the off-
shore industry, will take place in nearby 
harbors. The program encompasses offshore 
structures, biology and marine technology, 
offshore mineral exploitation, instrumenta-
tion and communications, sea law, and en-
ergy from the seas. The latter will include 
papers on tidal power, wave power, and 
ocean thermal energy, R. D. Fuller, OTEC 
Program Manager for Lockheed Missiles 
and Space Company, will head the OTEC 
session March 10th. 
FOR CONSISTENTLY FINE MEALS 
LIVE ABOARD A flOATING 
OTEC PLANT 
I n a recent copyrighted story in The 
Wall Street Journal, I ife aboard a giant 
oil-drilling platform off the Louisiana Coast 
was described, previewing what sort of 
existence is likely on future floating OTEC 
facilities. Most offshore oil workers work 
12 hours at a time for seven days in a row, 
then return to shore for the next seven 
days, usually by helicopter. Since creature 
comforts normally found on shore are un-
available, oil companies try their best to 
offset the sometimes tedious working con-
ditions by hiring catering companies that 
provide fine meals and cleaning services. 
The meals are by no means humdrum 
affairs, with the days getting off to a start 
by rousing workers from deep sleep with 
steaming fresh coffee, and ending with 
fresh pastries baked nightly. Four meals 
are served daily, with abundant snacks 
available at all hours. Typical menus include 
a choice of entrees plus an assortment of 
vegetables and desserts. Favorite tastes of 
the crews are also catered to, from local 
Cajun specialties to the finest in steaks. ' 
No liquor or women are allowable aboard 
so the catering companies go all out pro: 
viding top "room service". One catering 
firm alone, with only a 15% share of the 
US market, grosses about $12 million an-
nually. Any readers contemplating spend-
ing much time on future OTEC plants might 
want to plan ahead now by getting trim. 
The average offshore worker, despite the 
active work schedule pursued, gains weight 
on the job. 
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